The Arenópolis volcano-sedimentary sequence is located in the southern part of the Goiás Magmatic Arc and includes a ca. 900 Ma calc-alkaline arc sequence made of volcanic rocks ranging in composition from basalts to rhyolites, metamorphosed under greenschist to amphibolite facies. Small calc-alkaline gabbro to granite sub-volcanic bodies are also recognized. The Morro do Baú intrusion is the largest of these intrusions, and is made of gabbros and diorites. Zircon grains separated from one gabbro sample and analyzed by SHRIMP I yielded the mean 206 Pb/ 238 U age of 890 +/-8 Ma, indicating that the intrusion is roughly coeval or only slightly younger than the Arenópolis volcanics. Contrary to the metavolcanics, which are juvenile, the Nd isotopic composition of the Morro do Baú gabbro indicates strong contamination with archean sialic material (T DM of 2.8 Ga and Epsilon Nd (T) of -9.7), represented in the area by an allochthonous sliver of archean/paleoproterozoic gneisses (Ribeirão gneiss) which are the country-rocks for the gabbro/dioritic intrusion. The emplacement age of ca. 890 Ma represents a minimum age limit for the tectonic accretion of the gneiss sliver to the younger rocks of the Arenópolis sequence. The data suggest that this happened early in the evolution of the Goiás Magmatic Arc, between ca. 920 and 890 Ma.
INTRODUCTION
The Arenópolis volcano-sedimentary sequence is one of the supracrustal associations comprising the southern part of the Goiás Magmatic Arc. It includes a typical calc-alkaline arc-type volcanic sequence made of ca. 900 Ma old metabasalts, metaandesites, metadacites and metarrhyolites, which have been intensely deformed and affected by Neo-*Member of Academia Brasileira de Ciências Correspondence to: Márcio M. Pimentel E-mail: marcio@unb.br / mmp1103@terra.com.br proterozoic (ca. 600 Ma) strike-slip shear zones (Pimentel et al. 1991) . In association with the volcanic rocks, a number of small gabbroic to granitic plutons are recognized and were interpreted as the plutonic and sub-volcanic counterparts of the arc volcanics (Pimentel and Fuck 1986, 1987) . In the southern part of the volcano-sedimentary sequence, the Morro do Baú gabbroic intrusion represents one of these bodies. It comprises deformed and metamorphosed gabbros and diorites, which locally display preserved ophitic textures and enclaves of fine-grained amphibolites.
This intrusion is exposed within the Ribeirão gneisses and is probably intrusive into them, although clear cross-cutting relationships are not observed due to poor exposure conditions. The Ribeirão gneiss represents a fault-bounded slice of older rocks (Archean Nd isotopic signature and Paleoproterozoic Rb-Sr and Pb-Pb isochrons) tectonically emplaced, probably during the Neoproterozoic, in between the younger supracrustals of the Arenópo-lis sequence. It has Archean T DM model ages but the Sm-Nd isotopic system has been severely disturbed during a ca. 800 Ma event, as indicated by the Sm-Nd whole-rock isochron (Pimentel 1992) .
In this study we present U-Pb SHRIMP zircon age and the Sm-Nd isotopic characteristic of the Morro do Baú intrusion and discuss their significance for the tectonic evolution of the Arenópolis volcano-sedimentary sequence and the age of accretion to the Ribeirão gneiss to the younger terrains.
REGIONAL GEOLOGY
The westernmost part of the Brasília Belt, in central Brazil, consists of a large Neoproterozoic juvenile arc (Goiás Magmatic Arc) formed by arctype volcano-sedimentary rocks and tonalite/granodiorite gneisses. The main magmatic terrains are known as the Arenópolis and Mara Rosa arcs, located in western and northern Goiás, respectively (Pimentel and Fuck 1992 , Fuck et al. 1994 , Pimentel et al. 1997 , 2000a (Figure 1) . In both areas, geological evolution started at ca. 900-860 Ma with the crystallization of very primitive calc-alkaline volcanics and associated tonalites/ granodiorites such as the Arenópolis volcanics and orthogneisses (ε nd values between ca. +3,0 and +6,0, and T DM values mostly between ca. 0,8 and 1,1 Ga; Pimentel et al. 1991 , 1997 , Pimentel and Fuck 1992 , Pimentel et al. 2000a ). Geochemical and isotopic data suggest that the original magmas formed above subduction zones where young and hot oceanic lithosphere was subducted under oceanic lithosphere, possibly, in an intraoceanic multi-arc system (Pimentel and Fuck 1992, Pimentel et al. 1997 ). Calc-alkaline igneous activity lasted until ca. 640 Ma, and the main deformational/metamorphic episode occurred at ca. 620 Ma, as indicated by a number of U-Pb titanite and Sm-Nd garnet ages (for a review, see Pimentel et al. 2000a ). The detailed evolutionary history of the Goiás Magmatic Arc is not well known. It is likely that the period between 900 and 640 Ma included events such as the growth and amalgamation of island arc systems, collision between arcs and between the arc the São Francisco continent, accompanied by various phases of metamorphism and deformation. In fact, in the northern part of the belt, a metamorphic episode of ca. 750 Ma has been identified in metasedimentary rocks within the Mara Rosa Arc. This has been preliminarily interpreted as indicative of the accretion of the arc to the western margin of the continent (Junges et al. 2002) . Similar metamorphic ages have not yet been identified in the southern part of the arc.
This latest and most obvious deformational event affecting rocks of the Goiás Magmatic Arc was responsible for the development of: (i) W-NW dipping foliation showing kinematic indicators revealing tectonic transport to the east (e.g. in the Mara Rosa arc area), and (ii) wide and long subvertical, dominantly NE-trending mylonite zones, such as the Transbrasiliano Lineament (Figure 1 ). This was accompanied and followed by extensive crustal re-melting and emplacement of large late-to postorogenic K-rich granitic intrusions (Pimentel et al. 1996) such as the Serra do Iran and Caiapó granite intrusions (Figure 2 ) and associated mafic bodies and small layered mafic-ultramafic complexes.
The Arenópolis Volcano-Sedimentary Sequence
The Arenópolis volcano-sedimentary sequence (Pimentel and Fuck 1986 ) is made of two distinct units (Figure 2 (Pimentel and Fuck 1986 ). (2003) 75 (3) dacites and metarrhyolites, and has major and trace element characteristics which are very similar to primitive island arc associations. Amphibolites are chemically similar to low-K tholeiites of immature, intraoceanic volcanic arcs. Relict igneous features such as pillow structures, porphyritic and tuffaceous textures have been described and are not uncommon, despite strong deformation and upper greenschist to lower amphibolite facies metamorphism. Previous U-Pb geochronological data for meta-rhyolites have indicated the age of ca. 930 Ma, based on significantly discordant zircon analyses (Pimentel et al. 1991) . Titanites from the same rock sample have a U-Pb age of ca. 600 Ma. ε Nd (T) values are very positive, ranging from ca. +5.0 to +3.0 indicative of the very primitive nature of the original magmas (Pimentel and Fuck 1992) .
An Acad Bras Cienc
2. The Córrego Santo Antônio Unit occupies the western portion of the Arenópolis volcanosedimentary sequence and consists of a complex association of micaschists with garnet, staurolite, kyanite and sillimanite, biotite marble, minor quartzite, calc-silicate rocks, gondite, and tholeiitic amphibolites associated with mafic-ultramafic bodies. The latter are made of serpentinite, metaperidotite, metapyroxenite and metagabbro. This sequence has been interpreted as an accretionary prism and the plutonic mafic-ultramafic bodies as ophiolite fragments (Pimentel and Fuck 1986 ).
The geological units above are separated from each other by a narrow strip of paleoproterozoic (ca. 1.8 Ga) gneissic rocks, known as the Ribeirão gneiss (Pimentel 1992) . These are banded gneissic rocks of granitic composition which have Archean T DM model ages, ranging between ca. 2.8 Ga to 3.8 Ga (Pimentel 1992) . REE patterns show strong LREE/HREE fractionation, with (La/Yb) N of ca. 51, similar to typical Archean calc-alkaline granitoids. Mafic pods in the gneissic rocks have younger model ages (ca. 1.28 Ga) and might represent disrupted mafic dykes which invaded the gneisses during the Neoproterozoic (Pimentel 1992) . The biotite gneisses have been intensely affected by a Neoproterozoic re-homogenization event, as indicated by the whole-rock Sm-Nd isochron age of ca. 820 Ma (ε Nd (T) of ca. -26).
MATERIALS AND METHODS

Analytical Procedures
Zircon concentrates were extracted from ca. 5 kg rocks sample, using a gravimetric (DENSITESTdry shaking table) and magnetic (Franz isodynamic separator) techniques at the Geochronology Laboratory of the University of Brasília. No heavy liquids were used. Final purification was achieved by hand picking using a binocular microscope.
Ion microprobe analyses were carried out using SHRIMP I at the Research School of Earth Sciences, Australian National University, Canberra, Australia. Zircon grains were mounted in epoxy resin and polished. Transmitted and reflected light microscopy, as well as scanning electron microscope cathodoluminescence imagery was used to investigate the internal structures of the zircon crystals prior to analysis. Data were collected and reduced as described by Williams and Claesson (1987) and Compston et al. (1992) . Uncertainties reported in Table I are given at 1σ level, and final age is quoted at 95% confidence level. Reduction of raw data and age calculation were carried out using Squid 1.02 and Isoplot-Ex (Ludwig 2001a,b columns containing LN-Spec resin (HDEHP -diethylhexil phosphoric acid supported on PTFE powder). Sm and Nd samples were loaded on Re evaporation filaments of double filament assemblies and the isotopic measurements were carried out on a multi-collector Finnigan MAT 262 mass spectrometer in static mode. Uncertainties for Sm/Nd and 143 Nd/ 144 Nd ratios are better than ± 0, 1%(1σ ) and ± 0.005%(1σ ) respectively, based on repeated analyses of international rock standards BHVO-1 and BCR-1. 143 Pb/ Pb
Data-point error ellipses are 68.3% conf. Fig. 3 -U-Pb SHRIMP data for the Morro do Baú mafic intrusion.
RESULTS AND DISCUSSION
Zircons separated from a gabbro sample of the Morro do Baú intrusion (HD-55) consist of pink, long, prismatic crystals, with thick zoning apparent from the cathodoluminescence images, which is a typical internal feature of zircon crystallized from mafic magmas. No core-overgrowth relationships are observed. Th/U ratios of zircon grains from the Morro do Baú gabbro are mostly greater than 1.0 (Table I) , typical of crystals formed in mafic magmas. Analysis of twelve zircon grains resulted in nine concordant analytical points which yielded the mean 206 Pb/ 238 U age of 890 ± 8 Ma (MSWD = 0.38). The age is slightly younger that the conventional U-Pb zircon age of ca 930 Ma found for the Córrego da Onça volcanic unit (Pimentel et al. 1991) . However, that age was calculated with a regression through discordant analyses and also included analytical points of ca. 600 metamorphic titanite. It was assumed therefore, that all Pb loss was episodic, and due to the Brasiliano metamorphism. There is, therefore, a large uncertainty in that upper intercept age, and the 207 Pb/ 206 Pb ages of the individual zircon analyses, of ca. 900 Ma, might be a better estimate for the crystallization of the volcanics of the Córrego da Onça Unit. At this stage, therefore, it can be assumed only that the Morro do Baú intrusion is roughly coeval with the volcanic rocks, or perhaps maybe slightly younger than the supracrustal rocks, as suggested by the amphibolite xenoliths, supporting field observation described by Pimentel and Fuck (1986 Figure 4A ). The Sr vs. Nd isotope diagram ( Figure 4B ) illustrates the initial Sr and Nd isotopic composition of the Morro do Baú gabbro indicating a significant amount of contamination of the original mafic magma with ancient sialic material. The Morro do Baú gabbro was, therefore, emplaced into and contaminated with the Ribeirão gneisses, concurring with the observations of Pimentel (1992) , which suggested that mafic pods in the gneissic rocks may represent disrupted and strongly deformed younger (Neoproterozoic) mafic dykes.
CONCLUSIONS
The new U-Pb and Sm-Nd data for the Morro do Baú mafic intrusion in the southern part of the Arenópolis volcano-sedimentary sequence allow the following conclusions regarding its tectonic evolution:
• The original mafic plutonic rocks crystallized at 890 ± 8 Ma and are roughly coeval, or only slightly younger than the calc-alkaline volcanics of the Córrego da Onça Unit;
• Differently from the calc-alkaline volcanic rocks, which are juvenile, with positive ε Nd (T) and T DM ages of ca. 0.9-1.0 Ga, the Morro do Baú gabbro is strongly contaminated with older (Archean) continental crust. The Archean contaminant is represented by the allochthonous sliver of gneissic rocks (Ribeirão gneiss) which are country-rocks of the mafic intrusion;
• The emplacement of mafic magmas into the Ribeirão gneisses might have been responsible for the re-homogenization of Nd isotopic system of these rocks, as suggested by their Sm-Nd isochron of ca. 820 Ma;
• The emplacement age of the Morro da Baú gabbro establishes a lower limit for the age of tectonic accretion of the Ribeirão allochthonous gneiss to the younger rock units. Considering that the Goiás Magmatic Arc started its evolution in intraoceanic island arcs not much earlier than the emplacement of the mafic intrusion, it is suggested that the tectonic accretion of the Ribeirão gneisses took place very early in the history of the island arc, and may represent a fragment of a microcontinent which amalgamated with the island arc between ca. 920 and 890 Ma.
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